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(54) Wireless information storage device

(57) A wireless information storage device and

method for putting the device on or into an item are dis-

closed. According to the disclosed device and method,

even if a plurality of wireless information storage

devices is perfectly stacked, it is possible to read infor-

mation from or write information into those wireless

information storage devices with certainty at a time, fur-

thermore, it is possible to improve efficiency of commu-

nicating with the wireless information storage device or

the item.
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Description

BACKGROUND OF THE INVENTION

I . Field of the Invention

[0001] The present invention generally relates to a

wireless information storage device and a method for

putting a wireless information storage device on or into

an article. More particularly, the present invention

relates to a device and a method for achieving both cer-

tainty and efficiency of a plurality of wireless information

storage devices being communicated by a reader/writer

system at a time,

ii. Background and Material information

[0002] A wireless information storage device, such

as a wireless card or a wireless tag, has recently

attracted a great deal of attention as an internal informa-

tion carrier of the next generation because of its capabil-

ity to read and write information with an external

reader/writer system while being not being connected to

the external system.

[0003] The wireless information storage device

comprises a loop-shaped coil antenna that transmits

signals to and receives signals from a wireless transmit-

ter/receiver via wireless communication. The wireless

transmitter/receiver comprises a large scale integrated

circuit (LSI) and a memory for storing information. The

wireless transmitter/receiver generates information,

such as read, write, or command data, by demodulating

a signal received via a coil antenna. The wireless trans-

mitter/receiver also generates a signal to be transmitted

via the coil antenna by modulating information. Both the

antenna and the wireless transmitter/receiver may be

molded in a plastic case hereinafter referred to as

"molded case."

[0004] A multi-reader/writer system is used to com-

municate with the wireless information storage device.

The multi-reader/writer system communicates with a

plurality of wireless storage devices using single

antenna. However, to effectively communicate, the

multi-reader/writer system requires that the wireless

information storage devices are not perfectly stacked,

arid thus not aligned so that the system could process

information unerringly.

[0005] That is, if every molded case to be communi-

cated with at a time has a same shape, and also has a

same shaped built-in coil antenna in the same position,

a 'coupling coil' that is composed of all the aligned coil

antennas is created. The coupling coil causes a shift of

the resonance point of each wireless information stor-

age device. Furthermore, as the number of wireless

information storage devices perfectly stacked

increases, an electromotive force generated in the coil

antenna of each of the wireless information storage

devices is weakened because a magnetic flux going

i3 675 A2 2

through the coil antenna is weakened.

[0006] Thus, when a plurality of wireless informa-

tion storage devices is perfectly stacked, the multi-

reader/writer system can not process information unerr-

5 ingly. Therefore, the efficiency lor processing informa-

tion for each wireless information storage device is low.

[0007] Furthermore, in case that each of a plurality

of wireless information storage devices is located at the

same position of an item, such as a compact disc (CD),

jo to be communicated at a time, the efficiency for

processing information for each item is low by the same
reason.

SUMMARY OF THE INVENTION

[0008] In view of the foregoing, the present inven-

tion solves the inherent limitations of existing wireless

information storage device and a method for putting a

wireless information storage device on or into an item

20 that substantially obviates one or more of the problems

due to limitations and disadvantages of the past

approaches.

[0009] In accordance with an aspect of the present

invention, as embodied and broadly described, the

25 present invention is directed to a wireless information

storage device. The device comprises a coil antenna, a

memory, a control unit, and a molded case. The coil

antenna having a two-dimensional center for transmits

and/or receives a signal via wireless communication.

30 The memory stares information. The control unit that

generates information by demodulating a signal

received via the coil antenna, and generates a signal to

be transmitted via the coil antenna by modulating infor-

mation stored in the memory, The mold ease includes

as the coil antenna. The two-dimensional center of the coil

antenna is off from the two-dimensional center of the

molded case.

[0010] Also in accordance with an aspect of the

present invention, there is provided a wireless informa-

*o tion storage device. The device comprises a coil

antenna, a memory, a control, and a molded case. The

coil antenna has a two-dimensional center for transmit-

ting and/or receiving a signal via wireless communica-

tion transmitting and/or receiving a signal via wireless

45 communication. The memory stores information. The

control unit generates information by demodulating a

signal received via the coil antenna, and generates a

signal to be transmitted via the coil antenna by modulat-

ing information stored in the memory. The mold case

so having a two-dimensional center includes the coil

antenna. Each coil antenna is located at a position in

the device relatively different from each other when a

plurality of devices is perfectly stacked.

[001 1] Further in accordance with an aspect of the

55 present invention, there is provided an item. The item

has a two-dimensional center, and contains a wireless

information storage device. The wireless information

storage device also has a two-dimensional center. The

2
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item comprises a coil antenna, a memory, a control unit,

and a molded case. The coil antenna transmits and/or

receives a signal via wireless communication. The

memory stores information. The control unit generates

information by demodulating a signal received via the 5

coil antenna, and generates a signal to be transmitted

via the coil antenna by modulating information stored in

the memory. The molded case includes the coil

antenna. The two-dimensional center of the wireless

information storage device is off from the two-dimen- ^Q

sional center of the item.

[0012] In accordance with another aspect of the

present invention, there is provided a method for putting

a wireless information storage device containing a coil

antenna and a board-shaped molded case on or into a is

board-shaped item having a two-dimensional center.

The method comprises the step of putting the wireless

information storage device on or into the two-dimen-

sional center of the item.

[001 33 It is to he understood that both the foregoing 20

general description and the following detailed descrip-

tion are exemplary and explanatory only and are not

restrictive of the invention, as claimed. Further features

and/or variations may be provided in addition to those

set forth herein. For example, the present invention may 25

be directed to various combinations and subcombina-

tions of the disclosed features and/or combinations and

subcombinations of several further features disclosed

below in the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are

incorporated in and constitute a part of this specifica-

tion, illustrate various embodiments and/or features of 35

the invention and together with the description, serve to

explain the principles of the invention. In the drawings:

FIG. 1(a) is an exemplary horizontal cross section

of a wireless information storage device 100 40

according to a first embodiment of the present

invention;

FIG, 1(b) is an exemplary vertical cross section of

wireless information storage device 100 sectioned

at a line A-A shown in FIG. 1(a); 45

FIG. 2 is an exemplary block diagram depicting the

configuration of wireless transmitter/receiver 104;

FIG 3(a) is an exemplary diagram depicting loca-

tions of a plurality of antennas 102 of stacked wire-

less information storage devices 100, viewed from so

the direction perpendicular to the plane surface of

molded case 106;

FIG. 3(b) is an exemplary diagram depicting loca-

tions of a plurality of antennas 102 of stacked wire-

less information storage devices 100, viewed from 55

the direction parallel to the plane surface of molded

case 106;

FIG. 4 is an exemplary block diagram depicting the

configuration of reader/writer system 400;

FIG. 5(a) is an exemplary horizontal cross section

of a wireless information storage device 100

according to a second embodiment of the present

invention;

FIG. 5(b) is an exemplary vertical cross section of

wireless information storage device 100 sectioned

at a line B-B shown in FIG. 5(a);

FIG. 6(a) is an exemplary diagram depicting loca-

tions of a plurality of antennas 502 of stacked wire-

less information storage devices 500, viewed from

the direction perpendicular to the plane surface of

molded case 506;

FIG. 6(b) is an exemplary diagram depicting loca-

tions of a plurality of antennas 502 of stacked wire-

less information storage devices 500, viewed from

the direction parallel to the plane surface of molded

case 506;

FIG. 7 is an exemplary horizontal cross section of a

wireless information storage device 700 included in

or attached with an article, according to a third

embodiment of the present invention;

FIG, 8(a) is an exemplary diagram depicting loca-

tions of a plurality of wireless information storage

device 700 of stacked item 800, viewed from the

direction perpendicular to the plane surface of item

800; and

FIG. 8(b) is an exemplary diagram depicting loca-

tions of a plurality of wireless information storage

device 700 of stacked item 800, viewed from the

direction parallel to the plane surface of item 800.

DETAILED DESCRIPTION

[0015] The various aspects and features of the

present invention will be hereinafter described with ref-

erence to the accompanying drawings.

[0016] FIG. 1(a) is an exemplary horizontal cross

section of a wireless information storage device 100

according to a first embodiment of the present inven-

tion. FIG. 1(b) is an exemplary vertical cross section of

wireless information storage device 100 sectioned at a

line A-A shown in FIG. 1(a),

[0017] Wireless information storage device 100

such as a wireless tag is included in or attached to an

item (not shown). An external reader/writer system (fur-

ther described below) reads information regarding the

item from wireless information storage device 100 and

writes information to wireless information storage

device 100 as needed using a wireless communication.

[0018] Wireless information storage device 100

comprises an antenna 102, a wireless transmit-

ter/receiver 104, and a molded ease 106.

[0019] Antenna 102, which has a loop-shaped coil,

transmits signals to wireless transmitter/receiver 104

and also receives signals from wireless transmit-

ter/receiver 104. Wireless transmitter/receiver 104,

which comprises a large scale integrated circuit (LSI).

3
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generates information by demodulating a received sig-

nal. Wireless transmitter/receiver 104 also generates a

signal to be transmitted by modulating information

stored in a memory (further described below). Molded

case 106 includes antenna 102 and wireless transmit-

ter/receiver 104.

10020] Antenna 102 and wireless transmit-

ter/receiver 104 are connected to each other via con-

ductors 108a and 108b. Molded case 106 may be a

round-and-board-shaped disk. Molded case 106 may

be 20mm in diameter and 3-5mm thick.

[0021 J As shown in FIG. 1(a), loop-shaped coil

antenna 102 is located with its center C1 off centered

from the center C2 (i.e., gravitational center) of round-

shaped molded case 106. In other words, as shown in

FIG. 1(b), loop-shaped coil antenna 102 is localed with

its central axis L1 being approximately parallel to an

axis perpendicular to the piano surface of molded case

1 06 and also off centered from central axis L2 of molded

case 106.

[0022] As described above, wireless information

storage device 100 is produced with antenna 102,

which is included in or attached to wireless information

storage device 100, purposely off centered from the

center of the molded case 106.

[0023] FIG. 2 is an exemplary block diagram depict-

ing the configuration of wireless transmitter/receiver

104.

[0024] Wireless transmitter/receiver 104 comprises

a power generator 200, a clock generator 202, a

demodulator 204, a modulator 206, a controller 208,

and a nonvolatile memory 210.

[0025] Power generator 200 generates electric

power to be provided to each internal part of the device

100 by both rectifying and ballasting a signal received

via antenna 102. Clock generator 202 generates a clock

pulse from a received signal and supplies the clock

pulse to each internal part. Demodulator 204 generates

information to be stored in nonvolatile memory 21 0 by

demodulating a received signal.

[0026] Modulator 206 generates a signal to be

transmitted by modulating information stored in nonvol-

atile memory 210. Controller 208 controls reading and

writing information with nonvolatile memory 210, Non-

volatile memory 210 stores information used for control-

ling wireless transmitter/receiver 104, information

regarding wireless information storage device 100, such

as an ID, and information regarding the location of an

item.

[0027] FIG. 3(a) is an exemplary diagram depicting

locations of a plurality of antennas 102 of stacked up

wireless information storage devices 1 00, viewed from

the direction perpendicular to the plane surface of

molded case 106. FIG. 3(b) is an exemplary diagram

depicting locations of a plurality of antennas 102 of

stacked wireless information storage devices 100,

viewed from the direction parallel to the plane surface of

molded case 106.

[0028] When a plurality of wireless information stor-

age devices 100 is perfectly stacked as shown in FIG.

3(b), there is little possibility of these antennas 102,

e.g.. 102a, 102b. 102c, .... and 102z, being located at

5 the same position because each antenna 102 is not

located at the center of molded cases 106, e.g., 106a.

1 06b, 106c and 106z, as shown in FIG. 3(a). In other

words, there is little possibility of the center axis of one

of antennas 102 being located at the same position as

w the center axis of another antenna 1 02 is located.

[0029] FIG. 4 is an exemplary block diagram depict-

ing the configuration of reader/writer system 400.

[0030] Reader/writer system 400 reads information

from the above-described wireless information storage

15 device 102 and also writes information into the above-

described wireless information storage device 102 as

needed, using a wireless communications.

Reader/writer system 400 comprises an antenna box

402, a computer 404, and a cable 406 to connect

20 antenna box 402 and computer 404.

[0031] Reader/writer system 400 communicates

with perfectly "M" stacked wireless information storage

devices 102 in a line and "N" bunches of the devices

102 in a line.

ss [0032] When wireless information storage device

102 enters into an area where reader/writer system 400

can communicate, computer 404 instructs antenna box

402 to output a radio wave signal.

[0033] In each wireless information storage device

30 1 02, antenna 102 receives the radio wave signal, trans-

forms the radio wave signal into electric signal, and pro-

vides the electric signal to both power generator 200

and clock generator 202. Power generator 200 gener-

ates electric power necessary to drive each internal part

as using the electric signal and supplies the electric power

to each internal part. Clock generator 202 generates a

clock pulse from the electric signal and supplies the

clock to each internal part.

[0034] Antenna 1 02 also provides the electric signal

40 to demodulator 204. Demodulator 204 generates infor-

mation by demodulating the electric signal. Controller

208 then stores the generated information into nonvola-

tile memory 210.

[0035] When controller 208 receives a signal used

45 for a reading information from modulator 204, controller

208 determines the necessity of transmitting informa-

tion. Controller 208 reads the information from nonvola-

tile memory 210 and outputs the information to

modulator 206. Modulator 206 modulates the informa-

so tion into a signal and transmits the Signal to

reader/writer system 400 via antenna 102.

[0036] Reader/writer system 400 receives the

transmitted signal via antenna box 402 and computer

404 processes the information read from nonvolatile

55 memory 210.

[0037] As described above, even if a plurality of

wireless information storage devices 100 is perfectly

stacked in the direction perpendicular to the plane sur-

4
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face of those wireless information storage devices 100,

there is little possibility of antennas 102 being located

same position because each loop-shaped antenna 102

is not located in the center of each wireless information

storage device 100.

[0038] Therefore, there is little possibility of some
antennas 102 composing a coupling coil, As such, it is

possible to read information from and write information

into every wireless information storage device 100

instantaneously and with certainty. It is also possible to

communicate with wireless information storage devices

100 and an item with wireless information storage

device 100 efficiently and with certainty.

[0039] Next, wireless information storage device

100 comprising a molded case having other shape will

be hereinafter described.

[0040] FIG. 5(a) is an exemplary horizontal cross

section of a wireless information storage device 100

according to a second embodiment of the present

invention. FIG. 5(b) is an exemplary vertical cross sec-

tion of wireless information storage device 100 sec-

tioned at a line B-B shown in FIG. 5(a).

[0041] Wireless information storage device 500

comprises a loop-shaped antenna 502, a wireless

transmitter/receiver 504, and a rectangle-shaped

molded case 506. Antenna 502 and wireless transmit-

ter/receiver 504 are connected to each other via con-

ductors 508a and 508b.

[0042] As shown in FIG. 5(a), loop-shaped coil

antenna 502 is located with its center C3 off centered

from the center C4 (i.e., gravitational center) of round-

shaped molded case 506. In other words, as shown in

FIG. 5(b), loop-shaped coil antenna 502 is located with

its central axis L3 being approximately parallel to an

axis perpendicular to the plane surface of molded case

506 and also off centered from central axis L4 of molded

case 506.

[0043] FIG. 6(a) is an exemplary diagram depicting

locations of a plurality of antennas 502 of stacked wire-

less information storage devices 500, viewed from the

direction perpendicular to the plane surface of molded

case 506. FIG. 6(b) is an exemplary diagram depicting

locations of a plurality of antennas 502 of piled up wire-

less information storage devices 500, viewed from the

direction parallel to the plane surface of molded case

506

[0044] When a plurality of wireless information stor-

age devices 500 is perfectly stacked and aligned as

shown in FIG. 6(b), there is little possibility of these

antennas 502, e.g., 502a, 502b, 502c, .... and 502z,

being located at the same position because each

antenna 502 is not located at the center of molded case

506, e.g., 506a, 506b, 506c, .... and 506z, as shown in

FIG. 6(a). In other words, there is little possibility of the

center axis of one of antennas 502 being located at the

same position as when the center axis of other antenna

502 is located.

[0045] Therefore, there is little possibility of some

antennas 502 composing a coupling coil. It is possible

to read information from and write information into every

wireless information storage device 500 instantane-

ously and with certainty. As a result, it is possible to

5 communicate with wireless information storage devices

500 and an item with wireless information storage

device 500 efficiently and with certainty.

[0046] Next, a method for putting a wireless infor-

mation storage device 700 on or into an item will be

to hereinafter described. The item is composed of a non-

metallic material or metallic material which does not

influence wireless communication.

[0047] FIG. 7 is an exemplary horizontal cross sec-

tion of wireless information storage device 700 included

15 in or attached with an article, according to a third

embodiment of the present invention.

[0048] Wireless information storage device 700

comprises a loop-shaped antenna 702, a wireless

transmitter/receiver 704, and a rectangle-shaped mold

20 case 706. Antenna 702 and wireless transmit-

ter/receiver 704 are connected to each other via con-

ductors 708a and 708b.

[0049] FIG. 8(a) is an exemplary diagram depicting

locations of a plurality of wireless information storage

25 device 700 of stacked items 800, viewed from the direc-

tion perpendicular to the plane surface of item 800. FIG.

6(b) is an exemplary diagram depicting locations of a

plurality of wireless information storage device 700 of

piled up items 800, viewed from the direction parallel to

so the plane surface of item 800.

[0050] As shown in FIG. 8(a). wireless information

storage device 700. e.g., 700a, 700b, 700c, .... and

700z, is located off from a two-dimensional center of

gravity C5. When a plurality of item 800. e.g., 800a,

35 800b, 800c, .., and 800z, is perfectly stacked as shown

in FIG. 8(b), there is little possibility of these wireless

information storage device 700 being located at the

same position because each wireless information stor-

age device 700 is not located at the center of item 800

40 as shown in FIG. 8(a). In other words, there is little pos-

sibility of the center axis of one of antennas 702 being

located at the same position as the center axis of other

antenna 702 is located.

[0051] Therefore, there is little possibility of some
45 antennas 702 composing a coupling coil. It is possible

to read information from and write information into every

wireless information storage device 700 instantane-

ously and with certainty. As a result, it is possible to

communicate with wireless information storage device

so 700 and an item with wireless information storage

device 700 efficiently and with certainty.

[0052] As d escribed above, consistent with the prin-

ciples of the present invention, even if a plurality of wire-

less information storage devices or items included in or

55 attached to wireless information storage devices are

perfectly stacked, it is possible to read information from

or write information into those wireless information stor-

age devices with certainty at the time, furthermore, it is

5
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possible to improve communications with efficiency of

the wireless information storage device or the item.

[0053] Other embodiments of the present invention

will be apparent to those skilled in the art from consider-

ation of the specification and practice of the invention

disclosed herein, it is intended that the specification and

examples be considered as exemplary only, with a true

scope and spirit of the present invention being indicated

by the following claims.

Claims

1 . A wireless information storage device, comprising

;

a coil antenna having a two-dimensional center

for transmitting and/or receiving a signal via

wireless communication;

a memory for storing information;

a control unit that generates information by

demodulating a signal received via the coil

antenna, and generates a signal to be transmit-

ted via the coil antenna by modulating informa-

tion stored in the memory; and

a molded case including the coil antenna,

wherein the two-dimensional center of the coil

antenna is off from the two-dimensional center

of the molded case.

2. The device of claim 1 , wherein;

the molded case has a board-shape; and

the central axis of the coil antenna is approxi-

mately parallel to an axis perpendicular to

plane surface of the molded case, and off from

the two-dimensional center of the plane sur-

face of the molded case.

3. The device of claim 1 , wherein the molded case has

a loop-shape.

4. The device of claim 1 , wherein the molded case has

a round shape.

5. The device of claim 1 , wherein the control unit fur-

ther comprises:

a demodulator that generates information by

demodulating the received signal;

a modulator that generates the transmitted sig-

nal by modulating the stored information; and

a controller that controls reading and writing

information.

6. The device of claim 1, wherein the memory is a

nonvolatile memory.

7. The device of claim 1 , wherein the molded case fur-

ther includes the memory and the control unit.

8. The device of claim 1 , wherein each coil antenna is

located at a position in the device relatively different

from each other when a plurality of devices is

stacked.

5

9. A method for putting a wireless information storage

device on or into an item having a two-dimensional

center, the device which comprises a coil antenna

and a molded case having a two-dimensional

io center including the coil antenna, comprising the

step of;

putting the device at a position in the item rela-

tively different from each other when a plurality

15 of item is stacked.

so

25

30

35

45

50

55
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FIG.l(a)

FIG.lfb)
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FIG.2

004

r 102

(206

MODULATOR

204

DEMODULATOR

I

^200

POWER GENERATOR

(202

CLOCK GENERATOR

CONTROLLER -208

NONVOLATILE MEMORY -_210

WIRELESS TRANSMfTTER/RECElVER



EP 1 033 675 A2

FIGJ(b)
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FIG.4
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FIG.S(a)

FIG.5(b)
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FIG.6(b)
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FIG. 7
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FIG.8(a)
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